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SHORT COMMUNICATION 

EFFECTS OF ^-ADRENOCEPTOR ANTAGONISTS AND 
IMIDAZOLINE 2 - i RECEPTOR LIGANDS ON NEURONAL DAMAGE 
IN GLOBAL ISCHAEMIA IN THE RAT 



John A Craven and Elizabeth L Conway 

University of Melbourne, Clinical Pharmacology & Therapeutics Unit, Department of Medicine, 
Austin & Repatriation Medical Centre, Heidelberg, Victoria, Australia 



SUMMARY 

1. In the present study the neuroprotective effects of 3 mg/kg 
idazoxan, an ^-adrenoceptor antagonist and imidazoline 2 - 
receptor (I 2 -receptor) ligand, 3 mg/kg methoxyidazoxan, a 
specific a 2 -adrenoceptor antagonist, and 0.6 and 3 mg/kg 
BU224, a selective p receptor ligand, were evaluated following 
lOmin of global ischaemia in rats. 

2. Neuronal cell counts in the CA1 region of the hippo- 
campus 8 days postischaemia indicated 46-96% cell loss com- 
pared with control (P< 0.001) and a 320% increase in [*H> 
PK11195 binding (i > <0.001) used as a marker of gliosis. No 
significant neuroprotective effect could be detected on these 
markers of neuronal damage in the active treatment groups. In 
a subset of idazoxan-treated rats, neuronal loss and gliosis was 
minimal. 

3. Mean body temperature over 3 h postischaemia was lower 
in idazoxan-treated rats than in the other treatment groups 
(P< 0.001) and there was a correlation between mean body 
temperature and cell counts (P<0.01) and mean body tem- 
perature and gliosis in this group (P ~ 0.057). 

4. These results indicate that at the doses used neither 
BU224 nor methoxyidazoxan are neuroprotective in this 
ischaemia model and they raise the possibility that any neuro- 
protective effect of idazoxan may be related to hypothermic 
effects of the drug. 

Key words: BU224, global ischaemia, idazoxan, methoxy- 
idazoxan, neuroprotection. 



INTRODUCTION 

The aj-adrenoceptor antagonist idazoxan, which also has 
activity at the U- and h-subtypes of the imidazoline receptor 
(I-receptor), 1 has been shown to reduce the extent of neuronal 
cell loss in the CAI region of the hippocampus following 
global ischaemia.^This effect was attributed to the ^-adreno- 
ceptor antagonist properties of the drug; however, it was 
subsequently shown that both idazoxan and the a-adrenoceptor 
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agonist rilmenidine (which also has activity at the I-receptor) 
reduced the extent of focal ischaemic infarction, whereas a 
selective a 2 -adrenoceptor antagonist was without effec<t/j)t was 
concluded that an interaction with I-receptors may mediate the 
neuroprotective effects of idazoxan and rilmenidine. 

Recently, a new imidazoline drug, BU224, has been dev- 
eloped that has nanomolar affinity for I 2 -receptors and an 
hfot2 affinity ratio of >3OO0;> however, the neuroprotective 
properties of this compound have not been tested. In the 
present study, the effects of idazoxan, BU224 and the selective 
Qf2-adrenoceptor antagonist methoxyidazoxan have been inves- 
tigated in a model of transient global ischaemia in rats. 

METHODS 

Transient forcbrain ischaemia was induced by the four-vessel occlusion 
technique.^ Briefly, male hooded Wistar rats (250-300 g) were anaes- 
thetized (methohexitone 32 mg/mL, amylobarbitone 60 mg/mL: I mL/ 
kg, i.p.), the vertebral arteries were cauterized and clasps were placed 
around the carotid arteries. The external jugular vein was catheterized 
and the catheter was externalized at the back of the neck. On the 
following day, forebrain ischaemia was induced in conscious animals 
by occluding the carotid arteries for lOmin. Rats that did not lose their 
righting reflex (indicating that the vertebral arteries had not been 
closed adequately) had the carotid occlusion reversed after 1 min and 
were included as sham controls. After ischaemia, groups (n = 7-9) 
received either normal saline, idazoxan 3 X 1 mg/kg, methoxyidazoxan 
3X1 mg/kg. BU224 3X 1 mg/kg or BU224 3x0.2ing/kg. Controls 
(<Imin ischaemia) received normal saline. Idazoxan (total dose 
3 mg/kg) has previously been shown to reduce brain damage in focal 
and global ischaemia. 1 "* Methoxyidazoxan is I.5-3-times more potent 
than idazoxan in vitro* 1 antagonizes central a2-adrenoceptor-mediated 
effects on the cardiovascular system at doses of 0.5 mg/kg* but appears 
to be without effects at I-receptors at doses up to 10 mg/kg. 9 - 10 BU224 
(10 mg/kg) produces effects similar to methoxyidazoxan on early 
-response gene activity in rat brain, whereas 1 mg/kg docs not 11 (A 
Gundlach, pers. comm., 1996). As BU224 has an U/a 2 affinity ratio 
of >3000,' the doses used in the present study should be active at the 
h-receptor site without activating a 2 -adrenoceptors. Treatment was 
administered intravenously as three divided doses, immediately on 
reperfusion and then 1 and 2 h later. Body temperature was monitored 
for 180 min postischaemia using a rectal probe and was maintained at 
approximately 37.5°C using a heat lamp and mat. 

Eight days following ischaemia, at a time when the delayed neuronal 
death following global ischaemia is maximal, 2 - 3 - 12 animals were anaes- 
thetized and the brains were removed, frozen rapidly in liquid nitrogen 
and stored at — 70°C. Coronal sections, 14 pm, were collected at 
bregma — 3.30 mm 15 and thawed onto poly L-lysine-coated slides. 



Neuroprotection in global ischaemia 



205 



Triplicate sections were stained with cresyl violet for NissI substance 
and viable neuronal cells along a I mm length of the CA1 region of the 
hippocampus were counted. Adjacent triplicate sections were processed 
for quantitation of specific PHJ-PKI1195 binding.' 4 [ 3 H]-PK1I195 
binds to the glial mitochondrial benzodiazepine binding site and is a 
particularly sensitive marker for ischaemic neuronal injury. 14 

PHJ-PKIII95 binding, the number of viable cells and mean body 
temperature over 3h postischaemia were analysed using one-way 



analysis of variance (anova) followed by Dunnetfs test comparing 
each treatment with sham. 1 5 



RESULTS 

Histological evaluation of the CA1 region indicated a significant 
difference in the number of viable neuronal cells between 
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